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HAIR FAT COMPOSITION IN EARLY MALE PATTERN ALOPECIA*
ROBERT E. BLOOM, M.D., SARAH WOODS, MS. AND NICHOLAS
NICOLAIDES, PH.D.
Male pattern alopecia is commonly associated with seborrheic dermatitis of the
scalp and the assumption of a causal relationship is reflected in the expression
alopecia seborrheica. However, difficulties of accepting such a simple relation-
ship are obvious. Females may suffer from severe sehorrheic dermatitis without
associated baldness. In addition seborrheic dermatitis does not terminate in
atrophy of any kind, while the end result in male baldness is atrophy of the
follicular epithelium. The balding tendency in the male has been explained on
the basis of two prerequisites, namely, androgenic stimulation and hereditary sus-
ceptibility. The role of male sex hormone was experimentally demonstrated in
the classical work of Hamilton (1).
Unna (2) thought that seborrheic dermatitis was accompanied by changes in
the composition of skin surface fats and Hodgson-Jones, MacKenna and Wheat-
icy (3) have found some minor differences. Recently Flesch (4) found that
squalene and other unsaturated compounds of skin surface fat cause temporary
epilation in certain animal species.
We have undertaken a systematic analysis of hair fat in two groups of young
adult males to determine the presence of abnormally high amounts of these com-
pounds or other deviations in the hair fat composition of balding individuals.
METHOD
The first group consisted of six young men aged twenty-two to thirty with
perfectly normal hair growth except that one subject had slight dandruff. There
was no family history of baldness in any of these subjects.
The second group consisted of four young men aged twenty-four to twenty-
nine who showed actively progressing early male pattern alopecia both in the
temporal areas and the vertex. In addition a fifth subject, thirty-five years old,
with complete hippocratic baldness was investigated. All of these subjects had a
history of dry scaling and a marked family history of baldness. Prior to this
project, treatment of two members of this group for alopecia and scaling had
been effective only in controlling the latter.
The procedure for collecting hair fat was as follows: initially the subject's head
was shampooed with tincture of green soap and rinsed with four liters of distilled
water. Analysis of the final 500 cc. of rinse water revealed no soaps and only a
trace of solid material. Twenty four hours later and on the two subsequent
days, hair fat was collected by bending over and thus immersing the crown of the
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head in a basin of 600 cc. of redistilled anhydrous ether (analytical reagent) for
a period of ten seconds. The ether extract was then drained off through a stop-
cock in the bottom of the basin. After three such soaks in rapid succession ap-
proximately 90% of the hair fat present was removed as determined by extra-
polation of the progressively decreasing amounts of fat present. This ether scalp
soaking procedure was repeated three days weekly for three to four consecutive
weeks without any evidence of irritation of the scalp. Since no attempt was made
to protect the scalp against loss of sebum on bed clothes, the values of hair fat
recovery correspond to the "casual value" as defined by Herrmann and Prose (5).
Individual hair fat collections were stored at 50 C. under an atmosphere of
nitrogen until the ether could be removed by distillation and the specimen
brought to constant weight. By methods previously described (6) the total hair
fat from each subject was analyzed for percentage composition of free and
esterified fatty acids, and the components of the unsaponifiable fraction, namely,
squalene, wax alcohols, cholesterol, and a methanol fraction.
Free and esterified fatty acids were evaluated as to iodine number and neu-
tralization equivalent.
RESULTS
Table I shows the weights of hair fat collected in each twenty four hour period.
Statistically it can be shown that 20% of the total variation in all samples was
due to day by day variation in the same individual pius errors in collection and
weighing. Eighty per cent of the variation was due to differences among in-
dividuals. Thus our data indicate that twenty-four hour casual levels were
characteristic for the individuals examined and the table shows that a high
TABLE I
Hair fat recovery from non-balding and balding males
Subject
Non-balding Balding
Da flu Ge Le Dr Bi Zi We Gr Kr Go
Age
Sample weights in milli-
grams
21 22
334 382
332 429
297 462
366 599
406 489
379 527
451
607
554
23
239
231
260
264
237
273
262
225
251
21
251
260
323
257
392
260
21
345
344
355
249
358
318
30
245
206
242
248
239
237
321
258
244
336
221
302
29
268
243
245
233
278
272
373
300
272
242
226
260
24
258
284
289
312
248
291
240
245
220
273
326
35
125
165
141
103
142
138
136
121
153
134
136
107
25
444
288
313
481
474
449
553
448
442
449
387
24
141
143
157
148
166
164
153
194
185
140
Average 352 500 249 274 328 258 268 271 140 428 159
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TABLE II
Gross composition of hair fat
Subjects % Free Acids % Esterified Acids Unsaponifiable % Recovery
Non-balding
Ge 34.4 34.9 25.5 94.7
Du 27.5 40.3 29.4 97.2
Le 38.5 31.5 29.1 98.5
Da 30.1 36.0 29.7 95.9
Dr 41.6 28.1 26.5 96.0
Bi 33.5 36.7 27.8 97.9
34.3 34.4 28.0
Balding
Zi
Kr
Gr
We
Go
Average
35.5
30.6
24.8
25.5
26.3
28.5
34.3
39.6
42.2
40.8
38.4
39.1
28.5
25.9
31.3
30.7
31.6
29.6
98.4
96.1
98.2
97.0
96.3
Values indicate percentage of total weight of fat.
TABLE III
Acidity and unsaturation of fatty acids
Neutralization Equivalent
Subject
Free acid Esterified acid
Iodine Number
Free acid Esterified acid
Non-balding
Ge
Du
Le
Da
Dr
Bi
Average
276
276
270
293
277
266
276
288
279
275
267
277
265
275
48.6
43.4
47
43.3
51.2
45.2
46.5
63.7
63.0
62.3
58.9
61.3
64.1
62.2
Balding
Zi
Kr
Gr
We
Go
Average
285
266
277
268
319
283
272
274
274
269
273
272
45.7
44.8
48.7
42.2
47.1
45.6
64.3
63.0
64.9
62.1
65.8
64.0
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TABLE IV
Analysis of the unsaponifiable fraction of hair fat
Subject Wax Alcohols Cholesterol Fraction Squalene Methanol Fraction
Non-balding
Ge
Du
Le
Dr
Dc
BI
Average
10.3
10.8
11.7
14.5
10.4
12.1
11.7
3.0
2.7
4.4
3.3
2.7
3.3
3.1
9.8
10.1
7.5
10.9
13.3
7.4
9.1
1.3
1.0
1.6
1.0
0.7
0.6
1.0
Balding
Zi 13.2 3.4 9.1 0.7
Kr 11.0 2.7 7.8 0.7
Gr 12.0 3.7 10.1 1.0
We 10.3 6.0 9.6 1.0
Go 13.4 3.6 — 0.9
Average 12.2 3.8 9.8 6.8
Values indicate percentage of total weight of fat.
TABLE V
Overall hair fat composition
Constituent Non-balding Balding
.INeutralization equivalent
.Iodine number
Free acids
Ester acids
TJnsap. matter
JFree acids
.Ester acids
Free acids
.Ester acids
Wax alcohols
Cholesterol
Squalene
Methanol eluate
34.3 7
34.4 6
28.0 1.5
276 17
275 18
46.5 5
62.2 3
11.7 3
3.1 + 1.4
9.1 1.3
1.0 0.7
28.5 7
39.1 5
29.6 4
283 36
272 2
45.6 3.4
64.0 2
12.2 1
3.8 2.2
9.8 3.5
0.8 0.2
leve] was not necessary for the balding state. In our experience hair length, head
diameter, and fluctuations in environmental temperature did not influence the
amount of fat collected.
Analysis of the total hair fat from each individual for free and esterifled fatty
acids reveal no striking difference; however, balding subjects tended to show a
higher percentage of esterified fatty acids. Neutralization equivalents and iodine
numbers on free and esterified fatty acids were almost identical except in the
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case of subject Go who unaccountably showed a much higher neutralization
equivalent for free acids. These data are shown in Table III. Table IV shows that
there are no significant differences between balding subjects in regard to squalene,
and the wax alcohol, cholesterol, and methanol fractions.
CONCLUSIONS
Though minor components of sebum not as yet identified may be responsible
for early male baldness, abnormalities in percentage of squalene and total free
and esterified fatty acids appear to play no role in the balding process. In fact
there seem to be no differences in hair fat composition between balding and non-
balding subjects as seen in Table V which summarizes the preceding data.
Casual levels of hair fat appear to be characteristic of the individual, and with
the collection method described seborrhea could not be demonstrated in balding
individuals.
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